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KOk hucre “Stem Cell” nedir?

Sonsuz bolinme ve farklilasma yetenegine sahip tek hilicreli genomik yapidan

fenotipik olarak farkh hucrelere dontsebilen hiicrelerden olusur.
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» Puliripotent: Farkl hicrelere gelisebilme ve

degisebilme (differansiasyon) yetenegi (potency)




Kok Hucre Gelisim Basamaklari...

B Totipotent kok hucre
B Puliripotent kdk hicre
B Multipotent kdk hiicre

B Unipotent kdk hlicre

Hemostasis ve doku replasmanindan sorumlu



KOk hucre cesitleri
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Hicreden insana.....

FEMALE SEXUAL REPRODUCTION BABY
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Embriyogenezin Evreleri
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Embryonic Kok Hucre Dizileri;
Olusumu ve kullanilmasi

Ic ceperden izole

edilen hicreler
(IVF: bozulmus embriyo)
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Invitro Embryonik K&k Hiicre Dizilerinin Olusumu

Blastocyst

(64 Lo 200 cell stage,
cross-saction)

. trophoblasts

Development of specialized cells

Patient

Transplantation



Intrastoplazmik Sperm Injeksiyonu

ICSI FIRSTivf.net



Intrastoplazmik Sperm Injeksiyonu

ICSI FIRSTivf.net



Intrastoplazmik Sperm Injeksiyonu

Fertilized Egg FIRSTivf.net



Intrastoplazmik Sperm Injeksiyonu




Intrastoplazmik Sperm Injeksiyonu




Intrastoplazmik Sperm Injeksiyonu

8-Cell Embryo FIRSTivf.net



Intrastoplazmik Sperm Injeksiyonu




Intrastoplazmik Sperm Injeksiyonu




Temelde Kok hucreler

e Embriyonik kdk htcre
e Ergin (adult) kok hucre



Kék Hicre Yizey Isaretcileri

Yuzey isaretgileri

»Oct4
»CD34
»>CD38
»Cd44
»CD133
> Nestin

Kok Hicre


http://www.allthingsstemcell.com/wp-content/uploads/2009/07/cellsurfacemarker-copy.png

Embriyonik kok hlcre

Fertilize embriyodan elde edilir.

“Harvest” zamani fertilizasyonun 3-5 glnd.
“Pre-blastosist’”” asamasi

Sonsuz yenilenme yetenegi vardir (totipotent).

TUm oganizmayi ve postembriyonik doku ve organlari

olusturabilme kapasitesindedir.



Blastosit
Ic kitlesinden
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INSAN EMBRYONIK HUCRELERININ
IN VITRO KULTUR ICIN AYRISTIRILMASI




Embryonik kok hiicre kolonileri




Insan embriyonik kék hiicrelerinin in-vitro farklilasmasi
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Insan embriyonik koék hiicrelerinin in-vivo farklilasmasi

SCID/Fare
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Ergin kok hucre

o Sinirh yenilenebilme yeteneqi

 Doku replasmani

« Puliripotent

« Eniyibilinen ” kanyapici kok hucre-hematopoetik stem cell” dir.

« Kaynak: kemik iligi, Kordon kani, plasenta ve amniyotik sivi gibi
gebelik dokulari.

Beyin, kornea, dis pulpasi, karaciger,pankreas. Deri, Kemik, kartilaj

Doku replasman ve tamirinde kullaniimaktadir.




Ergin
kok hicre
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Ergin kok hiicre  <<klonlama>>
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Ergin

kOk hucre <<Plastisite>>

e Farkl Orjin (generation)

e Farkli doku (differantation)

e Genetik program degisikligi (genetic re-programming)

Human pluripotent stem cells
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Ergin
kOk hucre <<Kullanim>>

Kiittir Medyumu
Potential uses of
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Kok H

1) Acute Leukemia

e Acute Lymphoblast Leukemia (ALL)

¢ Acute Myelogenous Leukemia (AML)

¢ Acute Biphenotypic Leukemia

¢ Acute Undifferentiated Leukemia

2) Chronic Leukemia

¢ Chronic Myelogenous Leukemia (CML)

e Chronic Lymphocytic Leukemia (CLL)

e Juvenile Chronic Myelogenous Leukemia
(JcmL)

e Juvenile Myelomonocytic Leukemia (JMML)
Syndromes

¢ Myelodysplastic Syndromes

¢ Amyloidosis

e Chronic Myelomonocytic Leukemia (CMML)
¢ Refractory Anemia (RA)

¢ Refractory Anemia with Excess Blasts (RAEB)
® Refractory Anemia with Excess Blasts in
Transformation

* (RAEB-T)

. @ractory Anemia with Ringed Sideroblasts

(RARS)

ucre ile tedavi edilen hastaliklar

Disorders

1) Stem Cell Disorders

* Aplastic Anemia (Severe)

e Fanconi Anemia

® Paroxysmal NH

¢ Congenital Cytopenia

¢ Dyskeratosis Congenita

2) Myeloproliferative Disorders

¢ Acute Myelofibrosis

¢ Agnogenic Myeloid Metaplasia

¢ Polycythemia Vera

e Essential Thrombocythemia

3) Lymphoproliferative Disorders

* Non-Hodgkin’s Lymphoma

* Hodgkin’s disease

* Prolymphocytic Leukemia

4) Phagocyte Disorders

¢ Chediak-Higashi Syndrome

¢ Chronic Granulomatous Disease

¢ Neutrophil Actin Deficiency

® Reticular Dysgenesis

5) Inherited Metabolic Disorders

* Mucopolysaccharidoses (MPS)

® Hurler’s Syndrome (MPS-IH)

¢ Scheie Syndrome (MPS-IS)

¢ Hunter’s Syndrome (MPS-I1)

¢ Sanfilippo Syndrome (MPS-IIl)

* Morquio Syndrome (MPS-1V)

* Maroteaux-Lamy Syndrome (MPS-VI)

o Sly Syndrome, Beta-Glucuronidase

¢ Adrenoleukodystrophy

* Mucolipidosis Il (I-cell Disease)

® Krabbe Disease

¢ Gaucher’s Disease

¢ Niemann-Pick Disease

¢ Wolman Disease

¢ Metachromatic Leukodystrophy

6) Histiocytic Disorders

¢ Familial c Lymphohistiocytosis

o Histiocytosis-X

¢ Hemophagocytosis

e Langerhans’ Cell Histiocytosis

7) Inherited Immune System Disorders
¢ Ataxia-Telangiectasia

¢ Kostmann Syndrome

¢ Leukocyte Adhesion Deficiency

¢ DiGeorge Syndrome

* Bare Lymphocyte Syndrome

e Omenn’s Syndrome

¢ Severe Combined Immunodeficiency
* SCID with Adenosine Deaminase Deficiency
¢ Absence of T & B Cells SCID

e Absence of T Cells, Normal B Cell SCID
e Common Variable Immunodeficiency
¢ Wiskott-Aldrich Syndrome

o X-Linked Lymphoproliferative Disorder
Other Inherited Disorders

¢ Lesch-Nyhan Syndrome

e Cartilage-Hair Hypoplasia

¢ Glanzmann Thrombasthenia

e Osteopetrosis

¢ Adrenoleukodystrophy

e Ceroid Lipofuscinosis

¢ Congenital Erythropoietic Porphyria

¢ Sandhoff Disease

9) Plasma Cell Disorders

* Multiple Myeloma

¢ Plasma Cell Leukemia

¢ Waldenstrom’s Macroglobulinemia
* Amyloidosis

Abnormalities

1) Inherited Platelet Abnormalities
Congenital Thrombocytopenia

2) Inherited Erythrocyte Abnormalities
* Beta Thalassemia Major

o Sickle Cell Disease

¢ Blackfan-Diamond Anemia

® Pure Red Cell Aplasia

Other Malignancies

e Ewing Sarcoma

¢ Neuroblastoma

¢ Renal Cell Carcinoma

* Retinoblastoma

® Brain tumor

® Ovarian Cancer

o Small Cell Lung Cancer

e Testicular Cancer



Gelecek KOk Hucre ile gelecek....

Insan embriyonik kok hiicresi (hESC) tedavisi olmayan birgok hastalikta
tmit olmaya devam ediyor..... Spinal kord yaralanmalari, ALS,
Alzheimer’s, Parkinson’s, vs.



Doku tamiri ve replasman

Felcler Kalp Krizi Eklem hast

Parkinson Alzheimer




Kok Hucreyi nasil uygulayalim...???

Adult stem cells




Onarimi



Spinal Kord
Yaralanmalarinda
KOk Hucre Tedavileri

Hayvan modeli calismalarindan sonra
Klinik ¢galigmalar baslatiimigtir.
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A A" " =
A ¢ A i ¥
v | * | Oligodendrocytes
Belirgin lyilesme hasar

*Tedavi beklentisi kronik paralizi vakalarinda daha dusuk..



http://en.wikipedia.org/wiki/Image:Oligodendrocyte.png

Hucre Tedavilerini Gelecegi

ve toksisite
calismalari

Denemeleri

KOk Hilcre ( orn.gen kontrol)
Kultirleri €

alismalari
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Hematopoetik Kok Hucre nakli



Avrupa KIT aktivitesi 2010

HSCT - rates in Europe 2010
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Kemik lligi: Fonksiyon
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Kemik lligi: Fonksiyon

o Kan htcrelerinin Gretimi,
— 175 milyar kirmizi kire/gun
— 70 milyar beyaz kure/gun (neutrophils, eosinophils, basophils)
— 175 milyar kirmizi kire/gun
— Uretim kapasitesini ihtiyac halinde 10 kati artirabilir...

kemik iliginde
hucrelerin %1- 0.1'i
Kok hicre ve

onculleridir.



http://www.sciencephoto.com/image/304516/large/P2340023-Coloured_SEM_of_cells_in_human_bone_marrow-SPL.jpg

Erken Hematopoetik kok hiicre modelleme

Pluripotent kok hiicre
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Hematopoez
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The Nobel Prize, 1990

E. Donnall Thomas

Akut Iosemide ilk basarili kok hucre nakli



HKH'nin kimlik numarasi : CD 34

*CD43: 105-120 kDa agirhginda membran glikoprotein

e Erken hemapoetik kok hiicre isaretleyicisi
e CD34: Periferik MNH’lerin % 0.1
Kemik iligi MNH’lerinin % 1-4
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Hematopoetik kok hlcre toplama

CD34+ hiicrelere nasil ulasiriz..
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« Kemik iliginden toplama

» Cevre kanina hareketlendirlen hiucrelerin toplanmasi



Kemik lliginden toplama

e Genel anestazi
e |lik pelvik kemiklerden alinir
o Artiklar filtre edilir

e Donmus veya taze urun

olarak hastaya uygulanir.




Cevre kani kok hucresi toplama

e Kok hiicre ilikten ¢cevreye
gonderilir
— G-CSF
(saghkli verici)
— Cyclophosphamide + G-CSF in
(hasta)

* 5.gun (saglkh verici)den, yaklasik [ %
10-132 giinde hastadan toplanir

— Islem 2- 3 saat kadar siirer

e Taze uriin veya dondurulmus
olarak kullanilir...




Kbk Htcre nakline hazirlik tedavisi ile bir taraftan ilik
mesafesi bosaltilarak yuvalanmaya hazir hale
getirilirken; bu uygulama myeablatif dozda
kemoradyoterapi imkani saglar...
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Kemoradyoterapi hizl cogalan hiicreleri yok eder %



Myelo-ablation

e Total body irradiation 10-12 Gy
(fractionated) + cyclophosphamide

* Cyclophosphamide + busulfan

Nb 4.5 Gy fatal in 50% exposed individuals



llik naklinin mantigi

Myelo-aplasia




Kok hcre (ilik) naklinin tipleri....

Kok Hicre

e Allogenik

 otolog

Donor Recipient

Donor kaynakli Hematopotik CD34+
Kok Hiicreler alicida ¢ogalir BADAM, Inc,




HKH tedavi endikasyonlari

Leukemias (acute and chronic)
Lymphomas (Hodgkin’s and non-
Hodgkin’s)

Multiple myeloma

Myelodysplastic and
myeloproliferative disease

— (myelofibrosis, polycythemia
vera, essential thrombocytosis)

Aplastic anemia
Metastatic breast cancer *

Some metabolic diseases

childhood cancers
(neuroblastoma, sarcomas, high

grade gliomas, Wilm’s tumor)

Congenital immunodeficiencies
(CGD, SCID, Wiskott-Aldrich)

Rheumatologic/autoimmune
diseases (RA, JRA, Lupus, AIHA)

Hemoglobinopathies

Metabolic diseases (osteopetrosis,
Hurler's, adrenaleukodystrophy)



%

One-Year Survival,

Trends of transplant survival RATE & succes,
age <50 years, by year of transplant and graft source, 1988-2008
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Turk merkezlerin 2012 aktiviteleri :
Kok hicre nakli sayisi
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Erciyes University

Cappodoccia Transplant Center (EBMT: cic 623 & CIBMTR cic: 783)

08, Hematopoietic Stem Cell Transplantation Activity Survey

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2012
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Erciyes University

Cappodoccia Transplant Center (EBMT: cic 623 & CIBMTR cic: 783)
Hematopoetic Stem cell Transplatation Activity Survey




7" GEN KOK

Genom ve Kok Hiicre Merkezi
Genome and Stem Cell Center

GENKOK
Genom ve Kok Hicre Merkezi
Genome and Stem Cell Center
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